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(54) INK JET HEAD 
(57)Abstract: 

PURPOSE: To shorten time required for manhours by 
junctioning a PZT electrode to a signal line electrode of 
an ink jet head at low cost and eliminating the 
possibilities of shortcircuiting between the electrodes. 
CONSTITUTION: The electrodes 12b, 12d of a PZT 
(piezoelectric element) 11 on an ink jet head are 
arranged in a patterned fashion, then all the electrodes 
are collectively connected to a conductor pattern 
consisting of conductors 1,2 arranged in the same 
pattern fashion as said pattern, using solder 3. The 
possibilities of short-circuiting between the electrodes 
are minimized by making the width of the conductor 1,2 
in the conductor pattern smaller than that of the 
electrodes 12b, 12d on the PZT. When connecting the 
electrodes of the PZT to the conductor pattern, the connection area has a larger connection 
length in the longitudinal direction of the PZT than the widthwise connection length of the 
electrode. 
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* NOTICES * 

Japan Patent Office is not responsible for any 

dam ages caused by the use of this translation. ' • 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] An ink jet arm head which accumulated an ink jet nozzle which has passage in which a record 
liquid characterized by providing the following is held, a nozzle opened for free passage by this passage, 
and a piezoelectric device which changes capacity in said passage and makes said record liquid breathe 
out from said nozzle Actuation polar zone which comes to connect an internal electrode which 
impresses voltage to said piezoelectric device to an electrode arranged in the shape of a pattern on said 
piezoelectric device The contact surface corresponding to each electrode in this actuation polar zone 
[Claim 2] An ink jet arm head according to claim 1 characterized by making contact connection of said 
actuation polar zone and said conductor pattern on an anisotropy electric conduction tape. 
[Claim 3] an electrode of said actuation polar zone — and — or an ink jet arm head according to claim 1 
characterized by having applied a pewter to a front face of an electrode of said conductor pattern 
beforehand. 

[Claim 4] An ink jet arm head characterized by the electrode of width of face in said conductor pattern 
being narrower than an electrode in said actuation polar zone. 

[Claim 5] It is the ink jet arm head to which, as for an electrode in said actuation polar zone, an 
electrode of said conductor pattern, and contact cementation, the piezoelectric-device longitudinal 
direction is characterized by******** from the electrode cross direction in the 1st of claim 1 thru/or 4 
terms. 

[Claim 6] A portion which makes capacity change in a cementation location of said actuation polar zone 
and said conductor pattern and said passage of said piezoelectric device cause in the 1st of claim 1 
thru/or 5 terms is an ink jet arm head characterized by being separated 3mm or more. 
[Claim 7] An ink jet arm head characterized by having arranged said piezoelectric device in the 1st of 
claim 1 thru/or 6 terms on a substrate which has bigger heat conductivity than heat conductivity of this 
piezoelectric device. 

[Claim 8] It is the ink jet arm head characterized for reinforcing materials by restoration or adding 
between portions which said piezoelectric device was joined to a substrate in the 1st of claim 1 thru/or 7 
terms by confrontation of a field which has joined said conductor pattern, this substrate has overflowed 
in a direction and this direction of said conductor pattern out of which it has extended and come from 
said piezoelectric device further, and said conductor pattern and said substrate overflowed. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates in more detail the connection corresponding to integration' 
performed in order to make it high resolution to a ******** ink jet arm head about an ink jet arm head. 
[0002] 

[Description of the Prior Art] Drawing 8 is the cross-section block diagram of the conventional ink jet 
arm head. Drawing (a) Drawing of longitudinal section (A-A line cross section of drawing (b)), Drawing 
(b) for 1 1 a substrate and 12 among the B-B line view enlarged view of drawing (a), and drawing A 
piezoelectric device, 12a a non-driving piezoelectric device and 12b a driver voltage element and 12d A 
common electrode, In 13, a passage board and 13a a wall and 14 for ink passage and 13b A common 
liquid room configuration member, 14a an ink delivery pipe and 16 for a common liquid room and 15 A 
nozzle plate, 16a the circuit printed circuit board (PCB) for actuation, and 18 for a nozzle and 17 Lead 
wire, As for a flow resistance, and 23 and 24, for the slot where 19 divides an actuation electrode and 20 
divides an actuation piezoelectric device and a non-driving piezoelectric device, and 21, a guard plate 
and 22 are [ an internal electrode (the hot electrode 23, grand electrode 24) and 25 ] up septa. 
[0003] Drawing 9 is the important section enlarged view showing, the conventional connection 
(wirebonding) of the actuation electrode 19 of drawing 8 , and PCB (printed circuit board) 17, 12c is the 
both-ends electrode of a piezoelectric device among drawing, 1 2d is a common electrode (gland), and 
connection of the electrodes 12b, 12c, and 12d of each piezoelectric device is carried out to the electrode 
on PCB 17 corresponding to each with the thin lead wire 18 like a graphic display. 
[0004] Drawing 10 is drawing showing the example of cementation of a piezoelectric-device electrode 
and a signal-line electrode shown in JP,55-86765,A. For the soldering section and 33, as for a common 
electrode and 35, a dot electrode and 34 are [ an up electrode and 31 / a piezoelectric device and 32 / a 
main part and 36 ] lower electrodes, the inside of drawing, and 30 — Like a graphic display, when [ of a 
piezoelectric device ] an electrode is attached up and down, the magnitude of the electrode of the upper 
part and the lower part is changed and the up electrode 30 is connected with the dot electrode 33 with 
soldering, it is made not to short-circuit, and reliability is raised from the connection of a wirebonding 
method. . ■ — 

[0005] 

[Problem(s) to be Solved by the Invention] However, according to the above-mentioned conventional 
technology, first, by the wirebonding method, since the power which needs to gold-plate at a head end 
electrode and a PCB electrode, and requires costs, and is built over a common electrode (grand 
electrode) serves as the sum total of the power concerning the electrode (hot electrode) of each 
piezoelectric device, it needs to enlarge current capacity. Therefore, since wirebonding must be 
performed several times or soldering etc. must be performed at another process, time amount and costs 
start. Moreover, by the method of JP,55-86765,A, when integration of an orifice progresses by 
improvement in image quality etc. and a piezoelectric device is increased, the electrode 33 on a main 
part 35 also becomes complicated, a process takes time amount, an inter-electrode distance also becomes 
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brief, and a possibility of short-circuiting also comes out. 
[0006] 

[Means for Solving the Problem] Passage in which (1) record liquid is held in order that this invention 
may solve the above-mentioned technical problem, In an ink jet arm head which accumulated an ink jet 
nozzle which has a nozzle opened for free passage by this passage and a piezoelectric device which 
changes capacity in said passage and makes said record liquid breathe out from said nozzle Actuation 
polar zone which comes to connect an internal electrode which impresses voltage to said piezoelectric 
device to an electrode arranged in the shape of a pattern on said piezoelectric device, contact connection 
of the conductor pattern which has an electrode which has the contact surface corresponding to each 
electrode in this actuation polar zone is made — further (2) — contact connection of said actuation polar 
zone and said conductor pattern is made on an anisotropy electric conduction tape — further (3) — an 
electrode of said actuation polar zone « and — or a thing for which a pewter is beforehand applied to a 
front face of an electrode of said conductor pattern — further (4) — the electrode in said conductor 
pattern has width of face narrower than an electrode in said actuation polar zone — further (5) In the 1st 
of claim 1 thru/or 4 terms an electrode in said actuation polar zone, an electrode of said conductor 
pattern, and contact cementation The piezoelectric-device longitudinal direction from the electrode cross 
direction for a long time further (6) In the 1st of claim 1 thru/or 5 terms A cementation location of said 
actuation polar zone and said conductor pattern, being separated 3mm or more with a portion which 
makes capacity change in said passage of said piezoelectric device cause « further (7) ~ having 
arranged said piezoelectric device in the 1st of claim 1 thru/or 6 terms on a substrate which has bigger 
thermal conductivity than thermal conductivity of this piezoelectric device — further (8) In the 1st of 
claim 1 thru/or 7 terms said piezoelectric device It was joined to a substrate by confrontation of a field 
which has joined said conductor pattern, and this substrate has overflowed in a direction and this 
direction of said conductor pattern out of which it has extended and come from said piezoelectric device 
further. Reinforcing materials are characterized by restoration or adding between portions which said 
conductor pattern and said substrate overflowed. 
[0007] 

[Function] Cost of time amount and costs is lessened by connecting a conductor pattern comrade. 
Furthermore, in consideration of the fitting location and area of said conductor pattern, effect on the 
piezoelectric device by heating at the time of electrode cementation is lessened. 
[0008] 

[Example] Drawing 1 is an important section block diagram for explaining one example of this 
invention, and drawing (a) is [ the B-B f cross section of drawing (a) and drawing (c) of an important 
section plan and drawing (b) ] C-C cross sections of drawing (a). For a cementation electrode with a 
grand electrode, and 2, as for a pewter and 4, a cementation electrode with a hot electrode and 3 are 
[ one / an upside film and 5 ] bottom films among drawing. Electrodes 1 and 2 are sandwiched with the 
upside film 4 and the bottom film 5, FPC (flexible print cable) is formed, some films are excised on the 
occasion of cementation of an ink jet arm head, and electrodes 1 and 2 are exposed. 
[0009] Recessing of the piezoelectric device (hereafter referred to as PZT) is carried out like the 
conventional technology shown in drawing 8 , and actuator 12b and supporter 12a corresponding to each 
passage 13a are formed. Connection of the internal electrode 23 (hot electrode) of each class of PZT is 
carried out by AgPd printing printing in respect of a common liquid room side edge (12e), and 
connection of the common electrode 24 (grand electrode) is similarly carried out in respect of a nozzle 
side edge, and it is extended by 12d of electrodes from both the sides to the common liquid room end 
face. 

[001 0] The conductor pattern by the side of ink jet head connection of FPC (flexible print cable) 
connected with the output terminal of a circuit which drives each piezoelectric device is arranged by the 
same pattern (the same pitch) as the actuation electrode array of PZT of a hot electrode (12e) and a 
common electrode (12d). Furthermore, electrodes 1 and 2 are unreserved and, as for a part for the joint 
of this conductor pattern, several micro - dozens ofmicro pewter plating 3 is further carried out to the 
field with each electrode of the actuation polar zone to join. Therefore, said conductor pattern and 
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actuation polar zone are piled up, and if a joint is heated to the temperature which a pewter fuses, a 
conductor pattern will be joined to the actuation polar zone. The heating method pressurizes an electrode 
joint, and heats the heater chip of for example, thermocompression bonding equipment, or heats it by the 
laser beam. 

[001 1] when using thermocompression bonding equipment, even if it is a multi-nozzle arm head — every 
- since hot electrode 12e of PZT and 12d of grand electrode electrodes can be joined collectively, 
shortening of process time amount can be attained. Moreover, when irradiating a laser beam, since it is 
non-contact, there is no fear of damaging the actuation polar zone 19. 

[0012] With the arm head of which high resolution is required, since inter-electrode [ which 
densification also of the electrode pitch is carried out and it adjoins ] becomes brief, it worries about a 
short circuit. Then, if a bulking agent is seldom put into the slot 20 into which the conductor width of a 
conductor pattern is carried out more narrowly than the width of face of a PZT electrode, and a bulking 
agent originally goes further but the crevice is built, even if it will disturb the injury with the pewter 
after cementation, a pewter goes into said crevice and it is hard coming to short-circuit. Moreover, in 
order to raise bonding strength, a conductor pattern cementation configuration makes a piezoelectric- 
device longitudinal direction longer than electrode width of face, and enlarges a plane-of-composition 
product. Moreover, as long as an actuation electrode member is conductivity, what kind of metal is 
sufficient, but if it joins by solder, bonding strength with AgPd printing, pewter plating, nickel plating, 
and the Au plating stronger [ an electrode member ] will be obtained. 

[0013] The cementation method of a conductor pattern is joinable similarly with thermocompression 
bonding equipment, if a thing riot only like for example, pewter plating but an anisotropy electric 
conduction tape is attached. In addition, in heating by thermocompression bonding equipment, and 
application-of-pressure cementation, although the joint of ^ conductor pattern has exposed both sides in 
the example shown in drawing 1 , as shown in drawing 2 , it is satisfactory also in the configuration 
which has exposed only one side (plane of composition) in any way. 
[0014] However, since a heating area becomes large compared with laser radiation in 
thermocompression bonding cementation, in case it joins by solder, pewter melting temperature may 
exceed the Curie point of PZT, and property deterioration (capacity change, lowering of insulation 
resistance, etc.) of turbulence PZT may arise [ the direction of polarization ]. 

[001 5] If drawing 3 sets distance of B, Joint B, arid the activation section A to d for the joint which is 
drawing having shown the direction where heat is transmitted, and are the activation section A and a 
heating unit about the PZT portion which the inner layer electrode for causing the capacity change for 
spouting an ink drop actually among drawing overlaps and distance of d will be lengthened, the effect of 
heat to the activation section A will decrease. However, if it is d>=3mm as practically shown in a table 1 
since a size will naturally become large if d is lengthened, there will be no effect on an injection drop. 



[0016] 
[A table 1] 


d (mm) 


AC <%) 


AVJ (%) 


1 


30 


2 0 


3 


15 


0 


1 0 


5 


0 



avj ; Mmm&4>*gt9immm&W} 

[0017] Although it will be divided into H2 which goes to a PZT longitudinal direction from HI which 
goes in the substrate 1 1 direction from a joint, and a joint if the heat applied at the time of cementation 
to the actuation polar zone and a conductor pattern is divided roughly, it depends on the thermal 
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conductivity of a substrate 1 1 and PZT for the amount of the heat conducted to these [ HI ] and H 2- 
way. That is, the quantity of heat which will go in the HI direction if a substrate 1 1 has thermal 
conductivity higher than PZT increases, and if the thermal conductivity of PZT is larger than a substrate 
11, the quantity of heat which goes to H 2-way will increase. Therefore, by enlarging the thermal 
conductivity of a substrate 11, the quantity of heat which goes to H 2-way can be lessened, and the 
adverse effect of the activation section A by heat can be reduced. An oxidation alumina, ahimihum, 
silicon, etc. are mentioned as construction material- of a substrate 11. 

[0018] The example which drawing 4 , drawing 5 , and drawing 6 are drawings for explaining 
reinforcement near the joint after thermocompression bonding, respectively, and was shown in drawing 
4 The example which was filled up with reinforcing materials 6 between the conductor pattern near a 
joint, and the substrate 11, and was shown in drawing 5 After adding the reinforcement plate 7 to the 
bottom film 5 of a conductor pattern, the example which was filled up with reinforcing materials 6 and 
shown in drawing 6 supports between a conductor pattern and substrates 1 1 on the reinforcement plate 
7. Furthermore, although there is no graphic display, in the case of the example of drawing 6 , it may be 
filled up with reinforcing materials between a piezoelectric device 12 and the reinforcement plate 7. 
Thus, the reliability of a joint becomes high by reinforcing near a joint, and the handling by the 
subsequent process becomes easy. In addition, the insulating thing of reinforcing materials 6 and the 
reinforcement plate 7 is good. Moreover, it may turn around reinforcing materials 6 and they may be 
made crowded to the edge of a conductor pattern to the passage array direction as shown in drawing 1 , 
for PZT electrode protection of both sides, as shown in drawing 7 . 
[0019] 

[Effect of the Invention] There are the following effects in this invention so that clearly from the above 
explanation. 

(1) The effect corresponding to claim 1 : it can connect, without being able to do easily for a short time, 
arid spending costs by connecting the electrode of an actuation circuit and an ink jet arm head using a 
conductor pattern. 

(2) The effect corresponding to claims 2 and 3 : by connecting a conductor pattern on soldering or an 
anisotropy electric conduction tape, cheap and since it can connect by package, an activity ends for a 
short time. 

(3) The effect corresponding to claims 4 and 5 : make electrode width of face of a conductor pattern 
smaller than a PZT electrode, and cementation is taking for a long time to a longitudinal direction, its 
flash of a pewter decreases, bonding strength is obtained also in a detailed pitch, and the short circuit 
during contiguity also stops being able to occur easily. 

(4) effect corresponding to claims 6 and 7 :P the joint of ZT electrode, and the action part of PZT — 
3mm or more — separating — and — or the thermal conductivity of a substrate is made larger than the 
thermal conductivity of PZT, and effect concerning the PZT activation section by heat is lessened. 

(5) effect: corresponding to claim 8 ~ after cementation — reinforcing materials — and — or the thing for 
which a reinforcement plate is put in near a joint — the increase of the reliability of a joint — the 
handling of degree process also becomes easy further. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining one example of this invention. 

[Drawing 2] It is drawing having shown an example of the configuration of the conductor pattern joint 
of this invention. 

[Drawing 3] It is drawing having shown how the heat of a joint would get across to an arm head. 
[Drawing 4] It is drawing when putting reinforcing materials into a joint. 

[Drawing 5] It is drawing which put the reinforcement plate into the joint with reinforcing materials. 

[Drawing 6] It is drawing which put the reinforcement plate into the joint. 

[Drawing 71 It is drawing when putting reinforcing materials into joint both sides. 

[Drawing 8] It is drawing for explaining the conventional ink jet arm head. 

[Drawing 9] It is drawing explaining the conventional wirebonding method. 

[Drawing 101 It is drawing explaining other examples of the conventional technology. 

[Description of Notations] 

1 — A cementation electrode with a grand electrode, 2 — A cementation electrode with a hot electrode, 3 

- Pewter, 4 [ - Reinforcement plate, ] — An upside film, 5 — A bottom film, 6 — Reinforcing materials, 
7 1 1 [ — Actuation piezoelectric device, ] — A substrate, 12 — A piezoelectric device, 12a — A non- 
driving piezoelectric device, 12b 12c — The both ends of a piezoelectric deyice, 12d — A common 
electrode (grand electrode), 12e — Piezoelectric-device electrode (hot electrode), 13 [ — Common liquid 
room configuration member, ] — A passage board, 13a — Ink passage, 13b — A wall, 14 A 14a common 
liquid room, 15 - An ink delivery pipe, 16 — Nozzle plate, 16a - A nozzle, 17 — The circuit printed 
circuit board (PCB) for actuation, 18 — Lead wire, 19 [ - A flow resistance, 23 / - A hot electrode, 24 I 

- A grand electrode, 25 / — An up septum, 30 / — An up electrode, 31 / — A piezoelectric device, 32 / — 
Soldering, 33 / — A dot electrode, 34 / — A common electrode, 35 / — A main part, 36 / — Lower 
electrode. ] - An actuation electrode, 20 — A slot, 21 - A guard plate, 22 
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DRAWINGS 
[Drawing 11 



(o) 



<b) 




(c) 



24 i 
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[Drawing 2] 



1H 



[Drawing 3 ] 
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[Drawing 4] 
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[Drawing 5 
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[Drawing 6] 




[Drawing 7] 
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[Drawing 81 
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[Drawing 10"| 

■ M 32 _ 31 
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^?/K^C*5V^T, WES«»?-(c«BEtrPPAir<SA«Stt 

isXtezmwimmnk. i^mmmmw^^A-iDmm^ 
Mfc-t z>m&m*m-tz>nM*niirz>mfc'*?-^kfr 
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( 3 ) 



#gflsP6-3 2 0 7 2 1 



mmmmis*ix^z>z.k, (2) mwrnmrnm 

^xh^>^k. ma-i. (4) m^mmmM^(D^<D 
mmx v hf&%zm#'<?~^<D*<Dmm<ojjmBt>m^ 

it, JEfctt, (5) tf*«l»lg4CD$*>CDl^^*5 
V^X, ffllEK»®ffi&5©^©®ffiiffilE&#^*— V© 

mmkmmm&te. mmm^xK>mmm^^^<o 

^Sv^r < !:, (6) m*mi7bm5<D5ib(D 10 

i£*sa$#ite3mm«±&£;h/r^5::£, 
(7) f»*« 1 6 © o *>© 1 «|c*5^-C, tGlBJ^m 

S««±tciB«bfcr k, HUH*, (8) St^SlTiS 
7 © 5 1=>© 1 :£l-*5V^T\ SfrlEffSmT-H, MIE^/-? 
*->-£^LTV^ffi©#H-c*«te:&-3-£;}v Hlc 

10 0 0 7] 

[0 0 0 8] 

[20fe#!l] Mite. *&W<z>-mi&W&®.W-fz>tcib<D 
mnmmm^ m (a) (i^sc¥®0. m (b) tim 30 
(a) <db — b' mmm. m (c) r*B (a) ©c- 

C »fBE|-C. El*> 1 t*^7VK«££©&-g-1i^ 

2 « * y v mm t <D&&mm, 3 >y , 4 .tin 7 

-f/W^ SliTflU^/VA-C, ffiffilSO t 2«_hiR]7^ 
;VJ* 4 irTffifl^^vWA 5 ttcj; t)f->- K^-r s^^ft 
t> FPC 7°y>-h -Jy— ^fV) Srft* 

-Of*?^? ^5, K©g^fc:^U ^/UA© 

[0 0 0 9] EE®5&^ (^T, PZTtfS) IS* 08 
(^b^5KaWtlH«l-^DX$tl-, #«ftfi&l 3 at£ 40 
*fj& LfdP»S$ 12b k3Z&® 12a ^S^^iXTV^ 
-5. PZ T©#S»rta5ttfiB2 3 * 
I«M«Sl?AgP dS6#PPJRiJ(cr^$tb (1 2 
e) , *fc, *ii®*12 4 (^7VKiffi) f*/X/H|iJ 

x-mmi 2 d-e®g£*vrv^ 0 
[ooio] ^mmm^-^mm-r^m^mtim^km 

>^£;ft/rv^FPC (7WJfV/;i/ • ;/y h • >}r— 7 
*jy hM& (1 2 e) (1 2 d) OPZTO 50 



-cv^„ Mtc, ^<Dmfts<?-i-'<Dm-&$iftte, mm 
i, 2^tftwu^^oT*5«?. hk, mmmmnv>& 
mm k &ma-±^>-y* y*z&%Ln~w-<rn 
^i^Tv^^ 0 Lfc^or> mmmfc^f—^kmmmM 

[0 0 11] fffifSt^fUffltSt^lt, ^fyX 
KfJiiott, #PZT©*->Mil2eS 
^ K«fiiffl$i 1 2 d £— JS LT^i" 5 

-?#£©-?. xs^ra<D©^-ft:^|i|^So if 

7tsrfig«i-^»-a-«. #mf&x-$>z>tc#>mmmM%ii 9 

[0 0 12] K»?ffcg3r^*£*v5^s' K-CI*. ttUlf 

zrmm<omx'om< l> stc, ^*^«»j*5a.5«2 
^ ^# rt ^ tt^fc u t t> ttrent m > a k> 

i--5«D-ei>tHi, »dgp#»*A g P d PPJBlk y 
[0 0 13] mft'<? — ls<D&&j}m\*. s^y* -y* 

-g-. ia2{C*-r«t5, >t[S (^-g-®) ©#JgfcHL-CV^ 
J^Kt?t>fiie>ia!«B:*v\ 
[0 0 14] b*^U Sftffi*^-©^, V— iffig^fC 

sgsi^ ^v^HiaA*5pzT©^^y-^^^s 
^^rB)^f5LivPZT©il#tt^b (^4^ 

[0015] @3f*^©e*>s*-rB]S:^bfc0-e, m 

fc»©rtlS«i«si«: 0^5PZ TSB^SrH^ A, *P 

S6*SA# < ^^©T?^ffl-h»*^l (^$HTV^^ J: 5t- 
d ^ 3 mm-efctKi'iiJWM^W^^'iV^ 

[0 0 16] 

[|gl] 
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( 4 ) 



d (mm) 


I AC (%) 


AVj (%) 


1 


3 0 


2 0 


3 


1 5 


0 


L 0 


5 


0 



AC ; tatem&<D®£iia§£W> 



[ooi7] wmmm& t >- 1 <d&&<d t % 

•5$s©*(4, I^iiiPZ T©f»e^l-«#i-5o 

o*»K fttSl l*5pzTJ;<3f^fe^^iiStmii, H 
tmm lUWf tf*tf*» H 2 ;4rft^fT < < 

[0 0 18] 04, 05, 16(i, ^r^frt&JE*^© 

^SB#3fi©^^^->ts«i 1 oncitttt 

6 &3fe«L*: *>©-?£>»?, m6\z&VtcM 
tt, if/^-ytS«i 1 k©IWfc*IB:7V>-h7t? 
^bfcfe,©-Cfc-5„ Kid, 0^t4&WS > 0 6©#!l© 
»£\ ffiS*^ 1 2 hWfaf^- h 7<Draic«3S#^^ 

iWHK**. /<c*5> ttramjextwigji^^-h 7»^ 

[0 0 19] 

( 1 ) g»jfc« i tctt&-rz>%im •. m&'<*-^&&L^m 

(2) 3 fc*ra:i-*3»* : iWI^#-y*/N 
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#i?6-3 20721 

5 

(3) l»#5U, 5l!lS*«i-sa*: Wflc/<^-V©« 
«*SrPZT««J:*)/hS < U *&tt**:frrtifc:#L 

(4) W#^6, 7mSt«-rSS6*: PZTtffi©^ 
SBt PZTco*^i:*53mm«_hlKix, StfXW:, £ 
tf©J»e»*«:PZT©J|&e**£9*t< u jr^j: 

(5) »3Wi8fc»«i-5«i*:»&«fc*|gft«xrfx 

[0 1 ] *»W©-*lfi«ISrlttMi-S3lk«)©BlT?*> 

So 

[112] #3^©iSf#^-^^gI$©^©-#l£ 
^L7i0-T?fc5„ 
[13] ^«B©l^j55if©J: 5J-^?' K(-e*?S^Sr 

[0 4] ^a5{-tt^«-§rAH)tt#©ia-t?*>So 
[05] &&UKm&ttbm&-7u~h&7diriit®-e 

[06] Sf^aflJUiaft^v-hSrAixjltH-T?**. 
[0 7 ] S^-UW^W KKffiMTt A^fe t # ©0t? 

[08] «*o>f^i?*y K*«Wi-Sfc» 

©0-?£>5o 

[0 9] t*©^t^yf^y^feSrta^t5I 

[0io] tt*a«©te©«*»w-*-sBi-e*>5. 

;W», 6-«3M*\ 7-«»^V-b, 11-SS, 1 

2-flEm*^, 1 2 a 1 2b-m 

jE^lif^, 1 2 C "BE®^©M4SSi5, 12d-#ii® 

fii (^7yKt«) , 1 2 e -£E**?m« 

tt) , 1S-MEIMK. 1 3 a-<f V^Wfr. 13b-« 

SP. 1 4"-#fflft&llJttVtt, 1 4 a*il«S> 1 5- 

'fy^M^T', 1 6 -7XA-^U- K 16 a-/ 

X/K 1 7-|KKlffllHlB&7*y ^b* (PCB) , 18- 

y-m, 19-ffigb«ffi, 2 0-^ 2 1-HMK, 

2 2 —ffl&&&i. 2 3-*5'MI < 2 

& 2 5-±«$HH8, 3 0-_H8«£, 3 1-Bmm 

^, sa-Ks-mi, 3 4-*i 

fits, 3 5-*#, 3 6-iam 
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( 5 ) ^pflip 6 _3 2 0 7 2 1 

[Ell] [H2] 
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( 6 ) 



- 3 2 0 7 2 1 




(5D int. ci. 5 a&gijiE-i- frfHmmm^- f i &M*t&nm 

B 4 1 J 29/00 

B 4 1 J 29/00 C 

<72)3§§)^ m 
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